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Advantages of MVM!

² Flexibility in Modeling!
o  Easy formulation of testing statistics!
o  No limit on the number of explanatory variables!
o  Covariates modeled even in the presence of within-subject factors!
o  Voxel-wise covariate  (e.g., SFNR) allowed!
o  Voxel-wise sphericity correction for univariate testing (UVT)!
o  Within-subject multivariate testing (MVT) as complementary testing!
o  MVT: HDR modeled with multiple basis functions!

² The user only provides information!
o  Explanatory variable type: between- or within-subject!
o  Centering options for quantitative covariates!
o  Post hoc tests through symbolic coding!
o  Data table listing variables and input files!

² The user does not need to be involved in specifying!
o  Dummy coding!
o  Regressors,!
o  Design matrix!
o  Post hoc tests through regressors!

Implementation in AFNI: 

o  Program written in R [1] with package afex [2] for MVM!
o  Post-hoc tests performed through symbolic coding with labels in R 
package phia [3]!
o  Currently implemented as shell scripting with parallel computing 
capability through package snow [4]!

² Explanatory variables!
o  Factor A (Group): 2 levels (patient and control)!
o  Factor B (Condition): 3 levels (pos, neg, neu) 
o  Factor S (Subject): 15 ASD children and 15 healthy controls 
o  Covariate: Age!

² Piecemeal t-tests!
o  Group comparison + age effect!
o  Pairwise comparisons among three conditions!
o  Effects that cannot be analyzed!
o  Main effect of Condition!
o  Interaction between Group and Condition!
o  Age effect across three conditions!

² ANOVA through sums of squares!
o  Age cannot be modeled!

² General linear model (GLM)!

o  Challenging to properly code columns and specify weights for effect testing 
o  Tedious formulations of statistics (common mistakes in implementations!) 
o  Difficulty to generalize to handle any number of variables!
o  Covariates cannot be modeled in the presence of within-subject factors!
o  No way to correct for sphericity violation or unrealistic assumption (same 

variance-covariance structure)!
² Multivariate linear model (MVM)!
o  Within-subject levels coded as columns!
o  Each subject associated with one row, but not coded as a column in model matrix 

Demo Example: 2 × 3 Mixed ANCOVA!
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